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(57) Abstract: Disclosed is a catalyst system comprising a first reaction unit which is loaded with a first catalyst containing, as 
active constituents, a composite oxide composed of two or more oxides selected from silica, alumina, titania, zirconia and tungsten 
oxide, and a rare earth metal or a transition metal (excluding Cu, Co, Ni, Mn, Cr and V), and a second reaction unit which is loaded 
with a second catalyst containing, as active constituents, a noble metal and a silica-alumina composite oxide. 
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[oooi] ^*Bft^»mbffl«jK^^^tm*fift^«jmb^*fei2igi-r«o 
[0002] mm, mmmhm^mt <&m $*«^«> ^ mmm^tm^r^^rcD^ET 

m (T*S (1) (2) fctf5r#fla) tfSJB V ^^TV ^ (fljjtti, #Hfl¥7-275656^- 
^(l)-"NO + NH + 1/40 =N + 3/2H O 

3 2 2 2 

^(2)-»NO +2NH +1/20 = 3/2N +3H O 

2 3 2 2 2 

[0004] r^=T^*^*iJiBft^^$*s(^:(3)#flg)»«l^*3v^rtt, 

2 

5£(3) • • -2NH + 3/20 ->N +3H O 

3 2 2 2 

5£(4) • • -2NH + 5/20 -^2NO + 3H O 

3 2 2 

5£(5) • • -2NH + 7/20 -^2NO +3H O 

3 2 2 2 
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5£(6) ---2NH + 20 0 + 3H O 

3 2 2 2 

[0005] tt, -hfEI^M^^i-Sfc*6 Kt£istitch<DX&<9 , ^TWt£<£>tg$te*LTl ^ 

[0006] #3&bh#£>w\ m^^^^-^/v^rmm^mihmi^v^^mMir^ 
t^xmhntcnmi^ir. rce-w-zrm4m%kMM]hmirz> 0 h vy^-r/v^^ 

S*^>fk«lc«^j^^Sr^lcj;5#?>HfcttjK(«T, rFe-Si-AllfcfB»3Btt 
»i-§r^^i(9#^tb^M^(^T, rce-Ti-so -Zr^M^J»i~§o )«rfflwr 

4 

[0007] *fc, Ce-Ti-SO -Zr^ftb^^Fe-Si-Alife>f^^tt^^©j&a^ftjK 

4 

^fflV^TM*^-a;S^*^b#l^3S5u«^ ; ^fofci!^^, Ce-Ti-SO -Zr^ftMfc^ 

4 

[0008] ^mm^hit, isv%-T/v^M^mkmK77^*mMirz>z.b\z. 

[0009] *fc, «§M#ibte:, Pt-Al-Si&te^fcfegfcfcCe-Ti-SO -Zr^fcfe#££:Fe-Si-Al& 

4 

[0010] *»w^5^3(fift>fb'»^fbffl«ift^'7 L Aw:, mmmtmkr^ 
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z2&±<Dm\&frbtez&&WtfkQjt, ft±m&mxtem&&m(fztiu cu, 
co, Ni, Mn, cr, v&mob, &&te<bi>#&&frbvxi*ttzf&—<Dffl&mz. 

coon] mmm-<Dmmn, ^^r-^/v^rmm^mtmb, tii^sxaif 

^«(fcfcU Cu, Co, Ni, Mn, Cr, VSrlSK)^ «fEHXttfe, Sr^JSK^^*^ 
±IS^JRXr±3S5g^JR(^U Cu, Co, Ni, Mn, Cr, V«rKK)£, ^Xf^fc, S: 

-T/^-f-M^^^^^, #±ii^«^ &^te<bhmmm$rbvx^m-rz>z.b 

bLXh&^V. ^y^-T/V^MItl^b^ S^JRCfcfcU Cu, Co, Ni, Mn, 
Cr, v^<)<Dfyib*tbteZ>z.bbVxi>£)'\ 

[0012] ^5b\ flfffB^©fcfe$fife T/V^*\ ^^7, &t*Bfcffc*^ 

^yi^lMftft^ #±m^J»XJ»#^« (fcfcU Cu, Co, Ni, Mn, 

cr, v&mob, &&te<bh^m&frb^x^mirzm&mmwt$thx\^bb 

Uxt>£\\ fc*5, ^-(7)M»1i'^f*^»^(ffi-^) lW^5t)©^oTfeJ;v\ 
t&IB^— OttjKlC, ^y^, T/K^\ v?/k=3-r, ^Ute*^* 

fy^bll^lftft^ #±ig^JSXteM#^« (fcfcU Cu, Co, Ni, Mn, Cr, 

v&mob, &&tz<bhm®&ftbvxismirzm&mmw£tix\,^bbL,x 
[0013] *fc, striE^— ©ftb^triB^ - oftfe^«, m^mmmm^nx^ ^bbvx 

[0014] ^WJc^s^^il^JHbfflftWKv^AH:, Wimm—<DRj&lft<D±mWK 

, mm^mbmmb^!t^xm^tir^m^(D^u^m^^bbi,xhx^ \ 



WO 2005/082494 



4 



PCT/JP2005/001403 



[0015] *mmKmz>mmwtfkV9&4kj?W:te, li^ftiirT^Tw^Tti- 

%r±m&mXteM&&m(fcfdV, Cu, Co, Ni, Mn, Cr, V&f&Ob. &'Pft<thil 

[0016] MMJCWlk<D?UX})Z?Tl'>'X 

fc*5, ^JS«, 2004^2^ 27 0 filt-CfctUKUfc 0 ^S#Jg(2004-55351^S 

[0017] [0l]^^(D^^#§g^mb^77--(D^#:^^|^-rg|-efe§ o 

4 

So 
<5o 

[M^f^^Mot^fcCe-W-^^ 

[iii5]iiigm&;ij;9$^£;frfc^^ 

So 

4 

[El7]||»!ll^J; , 9#^tLfcCe-Ti-SO -Zr^ftfe^(O) (£o^TNOx#->fb#t£$:V 

4 2 

o -Tio mmmotitmvfc^^^-rmxh^o 

5 2 

[08]^w-ji^«9#^^fcce-Ti-so -zrmmzm^tcmmmmwmnm^xv 

4 

[|El9]|IW!|2ic:j;^#^tbfcFe-Si-Al^b^^tt^(0){c:oV^TT^^T^# 
tt£v o -TiO i:Jt«EbfclSmSr^-r0 , T?*>5, 
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v o -Tio &mm(m)±itm^izM;%z&m*rm'e&z>o 

2 5 2 

NCtac^b#ttSrfI^<^j|$*Sr^*ria-e*>5o 

o -Tio fcjtUEb^ms^ria-cfcSo 

2 5 2 

[IS13]:^W©— mfe^fcSSVvr, Ce-Ti-SO -Zr^ttj££FeH3i-AlBfcffctt*ttjK 

4 

W&ZPt-T/v^ZkMM (O) £JttfcU^jfc«r^-0^&5o 

[Bll5]^ife^^4^i t 9#^tLf'Pt-Al-Si^^^MjS(•)^-oV^-CNH ->N 0£j& 

3 2 

imn]^$&m<D—MMfflfc$3\,^X, ^yy-A Fresh(O) , XVy^-B Fresh(#) , 
R^V^-C Fresh (A) izMir^T^^rmm^^ti^nitm^ti^^ 

[g|18]^:^K®— mMMK^^X, XV^y-A Fresh(O) , XVvZf-B Fresh(#) , 

m$^yzf-c Fresh(A)^>?fi-§N o^m^^fi^fi^m^tM^^'r 

2 

mx&& 0 

[EI19]^:^K(Z)— mM$ttC$3\^Xs ^Jyy°-A Fresh (O) , XVvZf-B Fresh (#K 
RXf^yZf-C Fresh (A) KM-fZ^mmk®) (NOx) ^^^tl^tlit^V 

fcW^^irmxh^o 

^ww^^^-rmxh^o 
w^^^k-rmxh^o 
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[0018] io m— ommtimmm 
20 mmwtikmmkttmm 

30 M-<VECfon 
40 mr.<DBU£M 

so ummjcmmx^ 

ioo j&l&i/xTJ* 

[ooi9] ±mten i \zm^%^ut&&m&mmirzitito<DmR&. mmm&mtfft&b 

[0020] = = = Mffl£/XTJ*<Di£fcmj& = = = 

aioo«, £*fb^gMfc*mmo, S*^b^i#^Mfflf|520, JMM^J& 

A*B50ftif«Hill*.TV >5 G 

[0021] mm4k-&mm4t%muiofe, mm^m^mmt^^xm^tir^fc^xDh 

[0022] £#Bfcfb4W$Kfc&3ffl*P20fcJ\ S^^^^b^af|5l0^^#t±i$^c^*^ 

^rKx^mmmim^j}mx<m^m,mir^b^x^T^^Tm^mm^m 
~Txvi*7mkmmm&ffi%-x\ >s 0 
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[0023] f£to, ^mmmmic^ ^T^*, m—^K^motm^^^ot^i^mi 

o 

[0024] = = =J«3!5c£iJ^ol^-C= = = 

~b&x^%T^~TMmi$&m\<^z-bbi,x-k£\\ r^^rmmm^ m*. 
[0025] mm^M^mAmbi^x^ ^mmitm^m^mir^(D\z.^wAx^fh\^ 

^Vv7°T>^~T<Dm&ffimir%-b&*jmbti;% 0 
[0026] = = =T^e~T3g^M-oVvr= = = 

m-(D^mo^m^x\^r>'^Tm^mm^^^xtmir^ 0 
i/?^i/frhm&fo%2)&Ai<Dmmfrhttm&mkmb^ %t±m&mxtem 

#^«(/cfcU Cu, Co, Ni, Mn, Cr, V£|&<)<^ ^tM^ibttft5 0 

^b^^^^7)^^{m^2^Ji0^b^^^^ ; }S^^b^i:, #±^fellXte 
S^feMtfcfcU Cu, Co, Ni, Mn, Cr, v^KK) <z>^fbft3~i±LT^J;i\ 

^M^ia^i^im, i/y#-T/i^\ v-y#-^^r, i/y^-vVv^r, i/y 

#-^Hb^^7^ T/V^-^~7\ T/V^-v7V=^T. TVV^-^Hb^ 
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[0027] &&mkto<D%&L\ ^mmn, ^^t-v?/v=^t, ^v^-ta^t, mt*^? 
zitzmK. m&&Q>(m*.t£. ^T>mt£bi<D&m&mffl~t-z>z.b&x%, 2 

*uv\ s/y#-T/i^§*£^f^ra\ r^^r©!R^H4^j:<, #^20 
o tot, isvx-Tfr^mm&mfcVo&m^zztKxv), mmmv$ivm&fa±£ 

[0028] ftjo, f^-7-^n-7®I^Hjki(D^, ^^^a^^^^/HjB. 
f&lt (Ti : Zr) ^8 : 2— 2 : 8(D$Sfflft^fc5-^#^#m> \> S/V#-TA^rm& 
&Wtik9fo<DWr&. &&bT/K~& J±t<D*:;vmMik (Si : Al) ^ 5 : 1 — 500 : 1 <D$m 

m4k#^^Tl'bi?/l'=i~VJ*b<D^/U%&$,ik (W:Zr) #1 : 20—1 : 5<£>$5ffl|*3-C& 

[0029] #±iS^JStt, ^^^(Sc), -r^hy^A(Y), 7^^(La), iry^A(Ce),^ 
7±$Ti?J» (Pr) % (Nd) , zfn^^J^ (Pm) , f"^y ?A (Sm) , ^nt°<>A ( 

Eu) „ UYy^J* (Gd) „ TVMf^A (Tb) , v^^n^A (Dy) , aM^A (Ho) „ m/l" 
\??J* (Er) , ?A (Tm) , "fyT/lsWJ* (Yb) , /V^VJ* (Lu) &£"e&5 0 

[0030] Jg-S#^«7C* ( 21 Sc- 29 Cu) , ^ -M#^«5n* ( 39 Y- 47 

Ag) . Xt;iHl^l7ni ( 72 Hf- 79 Au) aSo<53M*:0>5^ 4B (Cu) % =>>VH* ( 
Co) , ^y-frvV (Ni) , "?ls1Ty (Mn) , (Cr) , st-TityJ* (V) &£ , <D^Wtfe&JR£r 
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%^Wfcft©i©iftti^, monk ±m&mxttm&&m j $>. mmtm± 

^^frhm&ti%2\£±<Dmkmfrht£%w&mkmb, t±i^«xt*it^ 
mititdu cu, co, m, Mn, cr, v^tmo b, ^m^m^t^x^m-r^mm^ m 
imb^±m^mxnm^mb^m^bvx^ir^m^^um^fch 

M^yt^ft^fiAitte, 0.2:0.8— 0.8: 0.2<D$5Hft^fc3-^W;§:U/\ 
[0032] T^^Tal^M^^*5tt§#±S^MX»S#^M^#*{i, 2wt%-50 

wt%(Dmm^xh^bmi^^\ t^-t5StcM^^*5TO^x«p 

[0033] ^Ji^i^^T^^T^M^^P^i^^M^^^^Jgffli-^r^^j; 

(D^m^^^.bbi.xhx\ ^mmkm<Dmk&£vmm£<notitb t-m^s 
[0034] = ==T>^e^r^yzfmtmn^m^^ ^x=== 

^mitmb, zm$Mttbvx^m-r% 0 n&mn, m*.tx. &(Auh gg(A g ), 

^ ^ ( Ru ) % n^^A ( Rh ) , /^^^A (Pd) , (Os) , -ry v 5 ^^ (Ir) 

te\ o.iwt%— 5wt%(Dt5Hrt-e^r^^W*b<, o.3wt%— 3wt%(Dt5Hrt-efc^ 
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[0035] T^^T^v^mtmmmn, mmm^m<D^^nmu ^v^t>^t 
[0036] mtmbisX}^ mm&mikmxfon^mmm£nz>h<vxw^ b 

[0037] &33 x r^~r;*y*x/#fbfflttifcr±, 4»fe<«>, t^M^!)*-r;Kti 

m&mtvob. &*m&ftbvxtt'rzMmi^ mkVob%r±m&mxft.m&& 
mb%mMftb\^x^mir%m&fc&fe&^fch<Dx&^xh£\ mmmm 
bMt£^fob&m^m&^tLh<Dxh<>xh£\< \ mmbm^w-b<DmAitn, i 

: 1 — 1 : 10CDf5fflrt-efe§ri:^W*bV\ fc:j3, Z.<DM&lZ-$5\,^Xfe, fflB&l/])* 

-T/v^mm&mikmztetf%mmbT/v^vj*b<D*/vM&ik (sk ad «5 : i 

— 500: l©*fifflrt"T?&5£fc##l;:0*bV\ 
[0038] 1g^f*:iC^ott§#±S^MX«S#^M<Z)^#itt, 2wt%— 50wt%©4Sfflrt 

xh^bmm^ \ tfi-a^t!:*3tt5fiftiixr±*©^^rfitt, iowt%^r 

[0039] ^i(Dj:5^T^=T^y^^bfflM^^M^#§M^^^^i@ffli- 
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[0040] J&jS, Ty^-TlxMI^^T^^-T^y^^bffliJlii, ^Sife, MUlcife 

[0041] = ==^^^/(0^t:^fe= = = 

[0042] Jfcfc, ^v-^v^^^^^M»M^^ci^^^^-r^#^^(D^m^ 

4km&&4kirZ>iSF&ia^ $ttfx<D&mM8t&5, ooo/h-200, ooo/h(Dt5H 
rt^&sr^w^bC io, ooo/h— so, ooo/hotSHrt-efe^-^^^f* 

UV\> T^^e^-TCO^oKMl^ S^^^lmoHC^fb-CO. 6mol— 1. Omol 
<Z)$5BF^fc3^;$W*lX, S^^k^lmoHC^fL-CO. 7mol— 0. 9mol<D$5 

[0043] m^mir^m^^umtvxi^ lso^soo^aymm^h^tmi-^ 

<, T^^TM5£^^r^^T^»J;<P^$«^^185 o C-500 o C(D^ 

5oor<Dfg|gft^&3~^;«:t>0*Lv\ &4b\ m*^»brr>-^^T^ 

^^-ei70 o c-250 o C(Dt5Hp fc ii-efe§^^/5W*bv\ 
MfebTte, i5or-5oo 0 coi5Hrt-e^r^/5W*bv\ 

MM 

[0044] j^t. *^0J^»!J^J;o-c*#:W^Ift5^i-?) o ft**, ^ib<£>H»!lte, 

[0045] [HJfeflll] 

<Ce-Ti-SO -Zr^^^O^^> 

4 

lOOg,<DZr<DiM.(0Mi/^~ 1 ?J>>), 50g(DTi(D^(i^^^^) N &I^50g(DCe(D 



WO 2005/082494 



12 



PCT/JP2005/001403 



4 

igbfc(iH2#m)o 

[0046] [Hife0tj2] 

< Fe-Si-AlBfe>fb'»5RttjK©5Kt> 

[0047] imMM3] 

«»Lfc(B4#IS), 
[0048] [^Jfe^!l4] 

< Pt-Al-Sifift>fk<»5R« jft©SSB§ > 

CfTLfco nhfllt/*??— *120°C7Z$Lm$k, 450 , C-C2l^rajfeifeb, 

fl8)o 

[0049] [HJfe#ij5] 

o -Tio ^mmmmur^mmj^m.mm)^w^m(M^m)^ 

2 5 2 
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[oo5o] mmmiKxynbntcce-Ti-so-zr&mmffiMo. ig^j^*i§m(2. swt%) 

4 

O. 2mUC^m&, ^Mb^cD^ffl#L,TPD(#^ilfe: Temperature 
Programmed Desorption)-Mass^J:«9, %-MMfclgkftfflX°£X^Z>Jf fflfeV 

oox:—3oo 0 C(D%amxft^fc 0 
[0051] w^^m6\z.7^i- 0 m6\^i~x^ o -to m^mn, i5o°c— 2 

2 5 2 

50r<DSj£M^#-R-:£V^ Mi^M^*T7^7 (A) 
5£W>fc, »J^»(A)«r£*ifcL;fc„ U>*Vte&tb, Ce-Ti-SO -ZrSSttj&tt, W 

4 

SJSiaS^#T^*3V vrfc, BJ^fift (•) Sr^-rSi^b^r^^T (O) (D 

[0052] mMM6l 

<$mmj&Txhi> 

tLX s O a* 10%, NOiNO «^^tll50ppm, H 0}25% N 2U5tt£3fc}5>£>fc5 

2 2 2 

#;*Srfflv\ ^r^M(sv)^50000/ / h(D^#-e^Ab^ o MAP?aSft, 15 
0°C-400 o C(DtSH-eff ofc 0 JtRatflSfcLT, v o -Tio SSttj&SrfflvvrinJ 

2 5 2 

tlOHf^fTofco ^Ttt^(D^^:5rg|7^i- 0 07^i-j;5^. Ce-Ti-SO -Zr^ 

4 

«rfai(o) v o -Tio mmo K&^xmmwtfcto&¥M\^zzb&t>i>^ 

2 5 2 

[0053] 

<JM^J&^*h2> 

(DSCRftfe^^X<DCe-Ti-SO -Zr^M^^5L-NA3i^^(D#^;^77— \Z*& 

4 

^tu scRM^ttf^su icptsRiMkftbjK (pt-r^^mm ■, jumm) &mmvx m 

mfe&WiSaU&l&ftotCo ^(D^^mSK^iTo m8\Z&T£5\^ Ce-Ti-SO -Zr 

4 
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[0054] mMM8l 

2 5 2 

fflV\fcTPI>-Mass##ffcUfctJ, T^^T#?Mlft^^M^PJ/£bfc 0 fc*5, # 
^M«+10°C/^^Lfc o *fc, TPD-Mass^W^y^#ffl^T-ei00 o C 
— 500°C<Z)$5H-t:iTofc 0 ^©Sj&^SriaQ^f o EI9^1-J;5^ Fe-Si-A«b 
«&3RftW&(0) tt, JtRiB (•) ^it-<, tead^Sia^feV^T^^TSrfiM^TN? 

[0055] [HM^|9] 

<JM£^^h3> 

l^#^MS^^h^Tofc 0 &3b\ ^AP?aS«l50°C-400 o C(D«5H^« 
mm(O) tt, v o -Tio teJt^T&*gMbfc«r8Kb^5-fc#;ba>o 

2 5 2 

fee 

[0056] [HJg^JlO] 

0 7. 5" X 7" (5L) ©SCR^^X©Fe-Si-Alfift>fb«J*ttj^fflV^ffir±l^ 
^!|7^|E«(D^^|W|#^|^^^fp«^^fTofc 0 ^(Dm^miU^ir 0 
Ml 1 ^1~J;5 ^ Fe-Si-A«b»tt$£teSCRA P M^*5J;^190°CW±^ 
*5V>T70%^_h(D^^^t;^^#^-e#§ri:^^d^o^: 0 
[0057] [Hifefclll] 

»0tl3(c:j;t9#e>tvfcCe-W-Zr^b^l^tt^^oV HJfef?!j6^fEic0^fe 
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5R«jK(o)tt, v o -Tio &mm(m)bmmzmmmtm&mKv%zz.b&t>fr 

2 5 2 

[0058] imMMl2] 

<t> 7. 5" X 7" (5L) <DSCRftfe$l1MX<DCe-Ti-SO -Zr5Rftb«ytOTe-Si-AlBI'fb1fe 

4 

^m^m-^m^ (*tJpF&«fit* (ce-Ti-so -zr^mm/ve-si-Mmm^m& 

4 

£*K(A)tt\ Ce-Ti-SO -Zr^M^(4>)^Fe-Si-Al^^^tt^(«)^D R D-e 

4 

_h<£>^£#^ Fe-Si-Al^b^^M^(D_h ^Ce-Ti-SO -Zr^MiSK^fe#i~§-^^ 

4 

[0059] [^W!ll3] 

#8fi*SfU KJ&tf^fcl/C, NH a5500ppm, O ^10% N H 0^5%, gWtt^SSa* 

3 2 2 

£>&5;*f;*«rJBv\ ^Ba5£S(sv)tfsioo, oootf>^#-Cz£AUt> MAPfflSii 
, 200°C-450°CcDt5H-eM^I¥ft^bf' o Jttfc^£LTF*-T/^^«j&( 

[0060] *fc, ^^^b^o^aiS^H^T^^^, mi5^^i-J;5i-, Pt-Al-Si& 

[0061] [HJg^tll4] 
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MMmz+iW/ftt\^tz. 0 ip.fl, TPD-Mass^^yr>A#HMT-ei00 o C 
— 400 0 C(Dt5ffl-efTofc 0 ^(D^^mi6^ir 0 mi6K^~t-£5K. Pt-Al-Si& 

itm^mm (•) c x ) m^iat^v ^w=7^ 

[0062] [^»!|15] 

4 

<9#^tL^:Fe-Si-Al^^^^M^i:(D^M^ (Ce-Ti-SO -Zr^M^ffi^Fe-Si-Al^ 

4 

[0063] ^^^m^(^V^-C Fresh;-<— h:Pt-Al-Si^b^)^tt^, 

^^-h: Ce-Ti-SO -Zr^«&IJ^e-Si-Algg^^M$£) y>^Aflf5tflc(^ 

4 

y^/^-B Fresh ;Pt-Al-Si^b^«) itt£ B B n (Pt-T/l^^tt^^N~#A 

©^Xlt^&^-^f'^^^y^-A Fresh) ^ffiV^T, (g25mm0, ;ft£l2. 5 

mnKD^^l/^HJ^W^^rtL^tL^M^^^b, KSt^^tLX, NH ^50 

3 

ppm, O #310%, H 0/^5%, a9te^#/^&5#^fflV \ ^^51S(SV)^20 

2 2 

, ^y^/^-A Fresh (O)^*250 o C^^450 o C^53V^TT^^T^*J;<#{b-r§ 
r^^-e^^S^ ^yvy^-B Fresh (•)^Lt>^y^°-C Fresh(A)», {£?&(150°C^ 
ib250°C) ^:JoV ^XhT>^~T&m^£<&lk1rZ)-btfX%Z)Z. b&frfrotlo 

[0064] _htE^in#(D^^-c\ n o^mtD^mmikmcD^j&msthm^x&tiv ^ 
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<Dffi£z&mi8RT$mi9\Z.^1r 0 018^019^^5121, ^U^°-B Fresh(©) 
RXf^V^y°-C Fresh (A) X])y?-A Fresh (O) fcJfc^TN O^^omM^C 

2 

m (nox) (D$L$L%mm~rz>^tftt>fr^?z. 0 

[0065] £X±<DZ.bfab, TV-yZf-B FresKSOJ^yZf-C Freshte, i£^^t^?a(l50°C 

^^450°c) ^*5v>TT>-^e=T^^J:<#-^-e#^f£ft-c^<, N ofcir©&*BI 

2 

[0066] [HJfe#J16] 

4 

; 400-fe/V/inch 2 ) t£&:fcLT^~;fr A#i£#&#fc 0 
[0067] ^^^^ii3L0^^7^^^77- (JfCi!l*±M) <a£^fc^ifcte#yg§&l 
0^Pt^tt^^^$ttf^N=^A*^(M^«8. 5L, ftfe^S3. 5g/L)£r 

4 

f c /N-^A«5t#:(M^»8. 5L, »^A600g/L)^ Jg-<D£££»40^7 
y^^-C Fresh (M^«5. 7L, M££&*500g/L) tttlZ:frimMU fBf^D-1 

£5^MlUh 0 -?r(D^^|l|20^i- o H20^i-J;5^^ if©*- K(7— 13* 

[0068] ±M(Dm^^mt^Z7y— (♦) ^ V vC. JE05*— K (iiS^T*-K : ft 

fc 0 ft*5, M*«^—^J^§P30^5oV^T>-^T^*^b^^^/Vi:b^O 
. 75—0. 8\Zf£%£ylzmtoVtl 0 Jt<Dffi^&m2l{Z.7jkir 0 m2UZ7jkir£yiZ.^m 
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m^mm 

»^Ji(fcfcU Cu, Co, Ni, Mn, Cr, V^IOi, &J&bj&ftbLX'£ir1~Z>M— 

[2] If ^ili ^fE«(D^m^k^mkfflM^^^A^*3v 

J»X«»^« (fcfcU Cu, Co, Ni, Mn, Cr, V£r&&<)^ ^Xttfc, £t^3&/£ 
±g^«XSS^a(fcfL, Cu, Co, Ni, Mn, Cr, V&BfcO £\ ^ 

mifB^-oM^^, ^y#-T/v^§^iti^Hb^ S#^JR(fcfcU Cu, Co, 

Ni, Mn, cr, v^o <Dm^ht^^t^w^t^mmmtmmtmm.my^T^ 
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o 

#>y^>frbm\£ftZtifciWfob, 3k±M&mXfeM&&m(fzfdU Cu, Co, Ni, 

Mn, cr, v&jmot, &m®m#bvxismirz&&fc&&&istix\,^b&&m 

ra mMmi-7(D^^Tn^tm<7)mmmimmmmm^TJ^\z.m^x, 

$i/?^ri/frhmufoz>mt<®)b^ 3$>±M&mxnM&&m(fz-fcu cu, co, m, 
Mn, cr, v&mot, ^^m^b^x^-r^m^-mmw^thx^ ^ t&wm 
bir^mmmitmmtmmm^^o 
[9] mM^i—s(D\^fb^zium(D^mmt^itmfkm^^M^\^x^ 
mmmtK fefcmamwznx^ ^b^wnb-r^mmmmmmmm 

[io] m^mi—Q(D\^tif)Az.mm(Dmmmitmmtm%km^^M^\^x, 

[i i] mmmim&T^^TcDftteTxn-^Mmbmm^xm^ffiu 
(Dmmr^^T^mr.(Dmmbmm^xmih / ^mir^mxh^x, 

^^^^hm\^M2^AL(Dmim^h^m.^mitmb^ m±m^mxnm 

&4tm(fcfdU Cu, Co, Ni, Mn, Cr, V£|&<)^ ^T^c^L-C^U 

®&fttvxismirzzb&ftmbirzmmm4mffltjjmo 
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